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EDUCATIONAL TECHNOLOGY--COMPUTER-RELATED AND PEOPLE-RELATED

Launor F. Carter

System Development Corporation

I. INTRODUCTION
Today 1 will discuss educational technology in a broad context and then give

two examples to illustrate the general points I am making. In the first section
I will present several characteristics of technology and then relate these

considerations to educational technology specifically. I will then consider

tvo examples, one involving the development of educational technology highly
dependent on computer equipment and the other the equally complex and diffi-
cult development of technology which is quite unrelated to equipment. The
first example describes an effort to develop a computer language which is
particularly adapted to computer-aided instruction. You will see that while
the development of this language is dependent on a certain computer hardware
configuration, the important point of the development is not the hardware but
rather the software; that is to say, the computer procedures and the kinds of
capabilities that are developed for the use of the instructor and the student.
The second example concerns an attempt to develop a tutorial community which
is not related to hardware or equipment but rather to techniques of instructionm,
student-teacher relationships, and community interaction. 1 cite these
examples mainly to show that they involve the development of skill in the use

of quite complex and involved techniques, whether or not physical equipment

is involved.
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I. GENERAL TECHNOLOGY AND EDUCATIONAL TECHNOLOGY
The general public, and also many enrineers and technical reople, have the
common misconception that technology relates primarily to the development and

application of various types of equipment. Among general theorists of technical

and economic development, technology implies a considerably broader conception.

R

Recently a group of economists at the Brcokings Institute (8) defined tech- 1
nology in this way: - "Technological knowledge is a set of techniques, each
defined as a set of action and decision rules guiding their sequential appli- |
cation that man has learned will generally lead to a predictable (and some-
times desirable) outcome under certain specified circumstances." You will ]

note that in this definition there is no mention of hardware per §g.but rather

an emphasis on a set of technigues which will lead to a predictable outcome.
This same point of view is being emphasized in educational theory. Recently
Robert Gagne, in a most perceptive article titled "Educational Technology as
Technique,” (4) made the following point: "Educational technology can be
understood as meaning the development of a set of systematic techniqués and
accompanying practical knowledege for designing, testing, and operating schocls
as educational systems. Technology in this sense is educational engineering.
It draws upon many disciplines, including those which desiga working space,
like architecture; those which design equipment, like the physical sciences;
those which design socisl environments, like sociology and anthrspoiogy; those
which design administrative procedures, like the science of orzanizations; and
those which design conditions for effective learnine, like psychology.” Later
Gagne says, 'Technology in this meanine may or may not involve hardware. Some-
times it does, frequently it does not. It often involves chanses in what 'hard-
ware' peorle call 'software,' which is a highly embifuous term. Svecifically,
though, applications of modern technology are the development of new kinds of

student record cards, course outlines, study guides, lesson sheets, workbooks

teachers' manuals, and tests. Any or all of these may be needed to carry out

new kinds of instructional procedures."
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What then is the essence of educational technology? Keeping in mind the points
Just made, it appears that the #oal of educational technology is to define
those procedures and techniques which if followed will lead to the attainment
of various educational objectives. The definition of educational objectives

is not a concern of educational techrology in itself, although the rigorous
nature of educational technology forces a clearer statement of educsational
zoals. As I will point out later, the instructional managzment system
developed by Coulson and his co-workers (2) resulted in a much clearer defini- i
tion of educational objectives than had previcusly existed. These more exact
definitions would not have been needed had it not been for the development of
specific techniques for achieving the general goals. Thus broad education-
al goals do not depend on educational technology but are often refined within

the context of the development of a technology.

To some extent educational technology defines the environment in which educa-

tional objectives may be achieved. The technology helps define the conditions
under which effective motivation can be achieved, the conditions under which

the achievement of the learning objectives can take place, and the conditions
which will maximize the progress of the individual student toward the achieve-
ment of these defined objectives. Thus as we learn more and more about edu-
cational technology we should develop a body of systematic knowledge and pro-
cedures which can be applied to the definition and achievement of specified goals.
As we work on various specific projects experience is gained in using the techniques
applied. Slowly a body of technical princirles and methods are formulated

which are readily utilized as new projects are attempted. Knowledge of these
techniques and the development »f methods to achieve the effective application

of this technology should become the subject matter to be mastered by all edu-
cational engineers. Thus a new eﬁphasis and role in the education profession

may develop which places much greater importance on the development and trans-

mission of new technigues to those whc are actively involved in the instruction

of students.
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IT1I. THE INSTRUCTOR'S UTILITY SYSTEM--A COMPUTER-AIDED INSTFUCTION (CAI) LANGUAGE
For a number of years SDC has been interested in the technology of instruction.

Indeed, I believe we built and demonstrated one of the first computer-based teaching

machines. As we worked with this machine and several later ones, it became
apparent that there was a need for a special programming language which would
allow a non-programmer--a school instructor unfamiliar with programming--to
develop lesson material for presentation through a computer. We therefore
developed a CAI lansuage called PLANIT. Most of the early developmental work
on PLANIT was done by Chuck Frye and Sam Feingold. This language was developed
on SDC's 0-32 computer. It was used in ccnnection with several projects in-
volvineg the teaching of mathematics and statistics. Experts who had experience ]

with the lansuage felt that it had a number of advantages over other languages.

While computer languages such as FORTRAN can be used to write instructional
material, they are so complex and difficult for the non-programmer that most

teachers cannot develor their own lesson material using these languages.

Another problem in the CAI area is the fact that many different computer
lanruages exist, and thus lesson materials written at one institution are
frequently of little use at another institution because the language on which
they are based cannot readily be translated. Since we recognize the validity
of these criticisms of CAI developments, we felt it would be desirable to
improve and translate the PLANIT language into a form which would make it
widely available. We proposed to the National Science Foundation that they
support us in undertaking the development of a computer-based instructor's
utility system which would be made available to all who were interested in
doing research and develorment in the computer-aided instruction field. The
National Gcience Foundation arreed with the need for such a development and

has supported the project I am about to describe.

We are now developing a new lanfuage capability which we hope will go a long

way toward becomines the standard languare used in CAI research and development
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as well as being used in the construction of instructional materials. In

this way new developments and lesson materials can readily be exchanged from
one organization to another. This new effort is under the direction of

Dr. Charles Frye. It is being developed in such a fashion that it can readily
be translated to any brand of machine having the general capabilities and
memory size of an IBM 360-UOH. The language is being written in FORTRAN IV,
which is probably the most common of the scientific languages. Since the
system must be able to display materials to a number of students simultaneously,
it operates under its own time-sharing executive system. Under our contract

to NSF we are committed to developing a system which will handle at least 20
students simultaneously, but Dr. Frye believes that the design will well exceed

that required and will handle from 50 to 100 students simultaneously, depend-

ing on the complexity of the material being presented.

What are the characteristics of this instructor's utility? The designers

of the PLANIT languase are tnth educators and programmers. A manual (3) has
been developed which describes the language and is available to any rese .rcher
interested in doing work in computer-aided instruction. I think bf the PLANIT
languuge as primarily having two modes: one node is that used by the instructor
in developing instructional material, while in the other mdhe the student re-
sponds to the material the instructor developed. The instructor mode has a
number of capabilities. The instructor does not need to be a programmer but
Le does need to be familiar with the conventions and capabilities of the
PLANIT procedures. Basically, the instructor decides on the objectives of the
lessons he wishes to prepare and the content which he wishes to have presented
to the student. He then uses a console to compose instruction frames which
can take many different forms. For example, the instructor may wish to simply
present a sequence of instructional material which tne student would read
without giving any response, or the instructor may wish to ask questions and

have the student respond to the nuestions. The instructor may formulate

multiple choice questions. He may decide that the particular problem to be
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presented the student should depend on various previous responses, in which

case he may use the so-called decision frames; that is to say, the type of

situation which is "conditional” in the sense that if the student has a
particular past series of response, a specified presentation is apprupriate.
The main point here is that PLANIT has a great deal of flexibility in the
nature of the instructional material that the instructor may wish to present

and in the form in which he can present it.

When the instructor prepares the instructional material he decides on what
particular action should bé taken for different possible student responses.
If, for example, the student gives a correct response the instructor may wish
to reward him with a specified pnrase or he may wish to have a phrase selected
from a list of reward phrases. If the student responds incorrectly, the
instructor may wish to present the frame again, or he may wish to present
other instructicnal material, or.he may wish to make suggestions to the
student. All of these options are available to the instructor. He can pre-
specifv what response should be presented to the students, deperding on

the type of response the student has given. PLANIT has the special capability
that if the instructor wishes, it will consider as a correct response a "key
word" in a response phrase, or it will accept a response which is the -

algebraic equivalent of the reznonse, or it will accept a response which is

phonetically similar to the correct response. In short, the instructor has a
great deal of flexibility in the rigor or freedom he wishes to allow the
students. PLANIT also is capable of recording student responses. While making
up his lesson material, the instructor can decide on what kind of recording he
would like and program this into the lesson material itself; or he can later
specify the records to be retained. Finally, the instructor has available a
considerable mathematical resource which can be used for building lesson
material or can be made available tc the student in respondine to questions
during the tutorial session. Thc mathematical resource has the capability for
the usual numerical calculation and also for algebra, functizcos, and matrix

manipulation. Another interesting characteristic of PLANIT is that as the
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instructor has composed his lesson material he can at any time play it back
and examine what he has composed and edit the material dynamically as he
examines it. Thus the PLANIT language gives the instructor a great deal of
freedom to present material, to determine the kind of responses that should be

given, to specify the kind of action that should be taken on the basis of the

i responses, and to record the student responses.

The other PLANIT mode is that in which the student responds to the materisl
which has been developed by the instructor. In this mode the student has
presented to him on a typewriter device or a simple cathode-ray tube device
the lesson material which has been prepared by the instructor. The student
simply goes through the lesson material, progr' - sing at whatever speed is
appropriate or under timing as may have been specified by the instructor.

He may use the mathematical resource of PLANIT in working out bis response.

At the present time, the instructor's utility is being prepared at SDC and

will be made available to the education community. We are committed to have
the program finished by the 1lst of July 1970. We are on schedule and have
been keeping interested members of the instructional community informed of

our progress in this area.

Although I will consider this point in more detail later, it should be men-
tioned here that while the instructor's utility is based on appropriate com-

puter hardware, the major emphasis is on software as a method of making

available a resource of rreat flexibility which should help instructors in

preparing lesson materials. Likewise, the student is given freedom to progress

at his own individual rate and tc respond to material in a fairly individualized
fashion. 1 make this point to emphasize that in a well-designed computer-aided

instructional capability both the instructor and the student have available a

resource which allows flexibility to both participants in the education process.
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IV. DEVELOPMENT OF A TUTORIAL COMMUNITY

I now wish to describe a program of develcpment and experimentation being under-
taken by Ralph Melaragno and Gerald Newmark in which they are applying evaluation
revision procedures in developing a tutorial community. The evaluation-revision
procedures have developed throueh a long series of studies by Harry Silberman,
John Coulson, and their associates at SDC. The main characteristics of the
model used in developing the instructional systems to be described are: first,
an empirical approach involving successive evaluations and revisions of pro-
cedures until they are known to accomplish specified bghaviorally-defined
objectives; second, the conduct of research and development activities in an
actual school setting using normal schools, and, third, the active participa-
tion of the regular classroom teachers and school administrators with the
researchers in the research and development effort. The present work grew

out of some earlier studies (5) in which evaluation-revision procedures were
used in developing teaching teciiniques with Mexican-American children in first-

grade reading classes.

Preliminary work led to the belief that these Mexican-American children lacked
an understanding of various relational word skills. A measure of knowledge of
work concepts was developed which emphasized so-called "relational” or "directior

words, such as top and bottom, fewest, identical, largest, down, etc. For 17

of the words there was distinct evidence that the Mexican-American children did
not understand the words as well as their Anglo peers. In conferences with
teachers, 10 of the words were identified as being particularly important, and
it was decided to see if procedures could be developed for teaching the

children the meaning of these 10 words, namely, top, bottom, alike, different,

first, middle, last, under, over, and underline. To most of us these words are

a part of our everyday vocabulary, and are used with our children so that they
get to know them. But consider the plight of the Mexican-American child who
comes to sthool and dces not understand the concept and meaning of these words.

How can he follow such instructions, drawn from the reading manuals used in the

Los Angeles schools, as 'look at the picture at the top of the page,” or
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"color the pictures that are alike,” or "mark the word in each block that is
different,” or" who is in the middle of the picture,” or "draw a line under t

the words that sre like the underlinea words,” if he lacks a clear notion of

the meaning of such words as alike, different, middle, or underline? Though

the child may well have understood the content material, he probably gid not

understand the directions being given. The researchers therefore decidea to

try to teach all of the children the behavioral referent involved in the 10

words mentioned above. Although it might seem that these words could easily

o

be taught, in fact a number of "'conventional" techniques were tried and found
ineffective. Lectures by teachers, classroom demonstrations, and other
traditional methods were not very effective. Finally the researchers tried
using student tutors. First-grade students who understood several of the

object words were paired with students who did not understand these words.

This technique was explored with 10 pairs of students. Numerous observations

were made of the pairs in acticn, and revisions were made in the type of

interaction desired. The revis:ons tended to add more structure to the

situation. The more knowledgeabie studenis were given brief training in
tutoring tasks and instructional directions for the student weir® tape recorded.
After many trials, the technique which seemed to work best involved the follow-
ing: first, the teachers examined the pretest results and determined which
students were to receive this form of instruction and who their peer helpers
were to be; second, the learners were seated in qroups with their helpers
standing behind them; third, instruction consisted of a special workbook and

a tape recording; fourth, the helper had to make certain the learner attended
to the correct visual material in the workbook while the tape messages vere
rlayed and to provide the learner with feedback on the correctness of his
responses. Though this technique helred a significant number of the students,
some of the students stili had nct mastered the 10 words even after consider-
able tutoring by vpeers.

The next technique tried was tc use older students as tutors. Techniques

somewvhat similar to those already descrited were deveioped for tutors from
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the fifth and sixtr grades. These children w.r# .iven instruction regarding
tre materials tc te used anc how they were to neir the first-grade studeats.
Arain, this technijue vroved succescful ani helved previously unsuccessful

students to learn the otject words.

The next step was to h-ve Lhe teachers work with the students in small groups
or individually. This procedsre helped some o0f the remaining students, but

there were stil! a few who resist~d instruction from the teacher. For these
remaining students we asranred fcr a bilinsusl comnunitv worker to visit the
nome of the students and csee i & narent or teenage sibling would te able to

tutor tre students in the lu wo-~zs.

All of these techniques were triei out. The materials and rrocedures were
revised and the techniques weire tried arain until the experimenters were
satis{ied they had effective teachire materials and a system developed. At
this roiat it was necessary to show that the technique actually worked. Three
differen. demonstrations were cor.ducted. First, the investigzators retained
major cortrcl over the conduct of the trainine in the classroom. Second,
school rersonnel in the two schools where the research had beer 1one concu~ted
triais, with the experimenters remaining distinctly in the backesrc - 'nd. Third,
school personre’ in two new schocls conducted the trials and the exgerimenters
worked only thrcurn the superviscry perscnnel at the school. The res:..lts can
be summarized as follows: when tre exrerimenterc were in charge, only two of
some 5 students failed to master all 1C wvoras. When the instruction was
manared by tne teachers in the school where he research was done and “he
experimenters were2 in contact with the teachers, but in the backsround, the
nunter of students masterins the wcrds was s'ill very significant, atout B85%
of the students. As nmirht be vredicted, in tre third situaticn, where the
teachers received their material throurh the normal admiristrative chanrels,

the results idrcorred further. 1Xre class did aquite well because the teacher

foliowed the instructions ina availed hLerself of the various materials and
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resources. In the second class, where the teacher did not tollow the material
as presented nor use the upper rsrade tutors in a systematic manner, the students

fell considerably below the otner class.

The experiences just described led to the feelinr that a series of techniques
and methods for utilizing school resources were available for significantly
altering the level of achievement of students. At the same time it was
recognized that the application of these techniques in ordinary school
settings faced a number of difficulties. The techniques were different
enough from those normally employec in the regular teacher-oriented school
that they caused administrative and manarement rroblems and likewise some
teachers tended to feel uncomfortable and resistant in arplying them. Recog-

nizing these problems, Melaragno and Newmark {c) tried to formulate the con-

ditions which would allow for the effective application of the ideas gxowing

out of this work and other innovative ideas developed elsewhere.

The basic idea underlying the tutorial community is to involve an entire
eiementary school in the develooment and avplication of an integrated, new

approach to education which draws on many of the resources of the school and

local community. five main features which characterized the philosophy
and approach undeﬂzmz the development of this tutorial community were:

1) the central rcle of students as tutors and helvers; 2) explicit procedures
for facilitatines -har~e and effective growth: 3) the gradual develooment of a
tutcrial commurni-.v w.*sin the total school: 4) application of the empirical
evaluation-revis:cn €'r=*egcy; an? 5) a team approach with community involve-
ment. Wwe are trjinr t- -reate a school in which students at each grade level
interact with other stu:ents both as learners and teachers, a school in which
the traditional barriers and distinctions between teacher and learner are
broken down. It is hoped that the concept of community can be expanded to

provide means for interactica of students, rarents, teachers, administrators,

and researchers in zlannins and conducting instruction and in imrroving the
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interpersonal relatious and communications among all of the people involved in

the school program.

With these thoughts in mind, a proposal was made to the Ford Foundation asking
for funding to implement this apvroach in a school in the Los Angeles School
District. The Ford Foundation agreed to support the project and the Los
Angeles City School District likewise agreed to supply a location in which

the work could be undertaken and to make the necessary school personnel
available. With the active cooperation of the teachers and the principal of
the Pacoima Elementary School, the work to be described began in May 1968.

The Pacoima school has a staff of approximately 66 teachers and administrators
with 1500 students. Pacoima is a "pocket ghetto” in the San Fernando Valley

in Los Angeles. The school population ccnsists of 45% Negro, LO% Mexican-
American, and 15% Anglo students. We have now ccmpleted the first full year

of development work and seem to be meeting the objectives which were originally
defined. During the first year the work was concentrated on kindergarten level
students with the active participation of student tutors from the fifth and
sixth erades. Naturally, the school principal as well as the teachers from

those grades were actively involved.

The methods being used irn this experimental work are based fundamentally on
the evaluation-revision philosophy previously mentioned. Three major emphases
or thrusts are being altempted in this experimental setting: 1) much of the
instruction is beine given thrcurh the use of tutors; 2) to facilitate the
necessary intellectual and emci-onal acceptance and understanding of the work,
encounter zroups are being conducted involving both teachers and student-

3) there has been an effort to involve the total community, both those in the
school and thcse in the surrounding cormunity. I wili review the progress
made during the first year by extracting material from Melaragno and Newmark's

Progress Report (7).
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TUTORING

The research and develorment activities with tutorines have been carried out in
two rhases. The first semester was a nre-system phase durine which teachers
and tutorial community vroject staff members explored tutor selection, tutor
training, tutorine procedures, nhysical arrangements, materials development,
evaluation, and record-keeping. In addition, communication and coordination
among. upper-pgrade teachers, kinderearten teachers, tutors, learners, and staff

members had to be worked out, and roles had to be defined.

Several stens were taken to simplify procedures, to get classroom experimenta-
tion started with the least disruption of the ongoins school program, and to
demonstrate the potential payoff early. Sixth-grade teachers were asked to
select as tutors student "leaders” whom other students looked up to but.who
were not necessarily the highest achievers, anticipating that these leaders
would later influence other students positively toward tutoring. Twenty-eight
sixth-grade tutors underwent various tyves of training and tried out different
tutoring apnroaches in the four kindergarten classes. Some tutors supervised
small groups of children enraged in independent activities--painting, hand-
writing, listening to stories, workinx with blocks, and completing academic
worksheets. Other tutors worked with individual children t> help them master
math concepts, listen to stories and answer content questions, retell rhymes,

write their own names, or recopnize letters of the alphabet.

The tutors generally were eager to tutor and positive about the experience,
and contributed good ideas for improvements to the tutoring materials and
procedures. Some tutors were stiff, shy, and impatient in the tutoring
situation. At the suggestion of a kinderzarten teacher, tutors spen’ the
first few days setting the "feel” of the classroom before they began tutoring.
Also, benefits tended to be lost to the kinderearten teachers, since contact
between tutors and teachers was limited by the continued presence of SDC staff
members in classrooms. The kindergartczn teachers expressed a desire to be

more involved in and have more control over all aspects of” tutoring. They
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also, nowever, “elt u ccrlius ccnoern atcil finding the necessary time. Sixth-
srade teachers desirei ¢ ~ucerve treir ctudentrs in acticn, and to know more
atout tne total wutoring inve.vement. aily meetings were neld between project
staf merber: arg 4 LLre, 1. obaeern Trofent 438 memuers and teachers.,
Meetines with teacners, tutcrs, #n: researcn staff produced some modifications
to procedures, additiona. trairine for some tutecrs, and the identification of
needed materials. 4 svster plan emerged €or unifcrm trial and revision irn all

kindergarten ciasses.

The second vhase starteld a* *.e tecinnine oF the seccnd semester. The system
vlan was introducei in the nmornine rcindercarten clasces, and ic still under-
rFoine emriricsl triai-ani--ev.:: n. A~ ma'~r asrect of the vlan is to provide

for ereater teacher/scro~. rartic: ztian ir rianning and conducting the opera-

tioral vrorram. (ne featare 5 tre lan calls frr each kingerrarten classroom

e
*

to receive eirh ciarsrerm. Fifth-graders were
chosen so trat at tne tesinnine oF noxl vear a r:cl of experienced tutors will

t.e avaiiable.

e tutars Aare Lwaine ! & v twy o le:  the surervisicn - Inderendent activities,

r®
.

caucsin, ther tc crme In conttalt Wl AL r:nver~arter. studentc in a priven
ciass, anl tuteorins Tor srecific cccectives, in Wwhick eac’. tutcr has srecial
responsitility ¢or tw: ¢r tnree learners and Worke witl them cn a one-tr .one
tasis. ~utcre receive *wo werxo . crientaticrn anga training from a tuter
ceerdinater. The fruinlre aenls <.t tine nature of girnlerrarten ctudents,
TeArnine Drotlema . famal reLaiofo. e Catorons rocedures: the maln train-
ine tecnriaies use d oare iccuss.on, roLe-ilavins, and rurervised rractice
tuLerine. Le use . T etgrt tutors vers clac:ie--= 1o oderi-ned to free the
teacher ©or 1, .Cufr.on witi, an: Cortcer traanines 2f, four tutors at a time,

wrile the other ©rur arve carrrine ¢ tnelir activities,

I3

Results o date Rave teen ver, ens c.rasines.  Sor tne mest rtart, upocer-grade

Stilents wnve resr-onmicd entro.eLut . olL, werio . 1y, and intellizently to
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training and tutotire. Tney have veen effective in he%pinz younger students

to learn, have contributea excellent suprestions to improve the tutoring, and
have shown #reat rride in their involvement. “heir teachers report that tutors
benefit a sreat deal from the experience and that it shows in their attitudes
and schoolwork. Some of the first tutors selected were social-adjustment
students, but the kindergarten teachers were not aware of tnis and were

amazed when they found out. These students performed so well and maturely in
their role as tutors, and related so well to thre kindergarten children, that
it was hard to see them as problem children in their own classroom. Some
tutors, with very little training, showed a natural talent and ability for
teaching almost immediately: others needed considerable training and experience
to become effective. The kindererarten children generally enjoy receiving help
from older children and seem toc relate to them quite easily and naturally.
Tutors' protlems which have been igsentified are a tendency to do work for the
learner rather than assist him to do it himself; unrealistic expectations of
learner ebilities; a tendency to be impatient and overly strict: difficulty

in working with a restless learner or with problem children; loss of interest

on the part of tutors if they have the same assignment too long.

Administrative surport has steadily increased. The principal has appointed a

»social—adjustment teacher as tutor-coordinator. He has become involved in

pre-service and on-the-jiob trainine of tutors, coordination between sending
and receivines teachers and between project staff and school personnel, and

the conduct of a weekly encounter group with tutors.

Numerous nrobtlems and difficulties have been identified during the first

year of the rrojlect. Durine tre transition period, when one system is being
replaced by anothrer tnat is in the process of being developed, a certain
amount of disrurntion is to be expected. Many demands have been placed on the
kindergzarten teachers. The tutors initially were more a burden and worry to
the kindergarten teacher tiran a telp. laving to plen for the use of tutors,

supervise their activities, anc assist in developire new procedures while still
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maintaining their regular program places a great burden on their time and
energy. The change in the role of the teacher from having sole responsi-
bility for 30 or more children to that of manager of a team of assistant
teachers has required considerable adjustment in the thinking of the teachers.
At times, some teachers exhibited little will to resolve these problems.
Communication and coordination between sending and receiving teachers has

been a persistent problem, and there has been too much reliance on the
research staff members as intermediaries. But overall, the teachers' attitude
has been increasingly positive. Initielly, they were favorable to the idea,
but weighed down by implementation protlems. As procedures have crystallized,
and as tutors have pained more experience, teachers have gained more confidence
in them and can see the payoff. At first they were concerned about how much
responsibility they could give the tutors. They now find that they can leave
the classroom for periods of time and activities continue smoothly. They

have come to depend increasingly on the tutors and state that they would be
unhappy without them. They also find it stimulating and challenging to be
working with the older children and younger children at the same time, and
they have been conveying these positive attitudes to the other te;chers in the

school. .

ENCOUNTER_GROUPS

A second major goal of the Project is to create and mai?tain a learning
climate that facilitates freedom of expression, change, experimentation, and
cooperaticn, and that promotes self-awareness, affective growth, and better
interpersonal communication. To achieve this goal, encounter groups are held
for all concerned rroups--parents, teachers, students, school administrators,
and interested community people. Four types of encounter groups are being
held: weekly task-oriented groups for the research and school staffs,

children's encounters, weekend encounters for teachers and parents, and weekly

encounters for teachers.
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Task-Oriented Erncounters

A weekly, two-hour, after-schonl, task-oriented encounter involving the
research staff, all four kindererarten teachers, the principal, and the faculty
chairman has been in proeress since leptember. In a task-oriented encounter,
individuals are erncouraged to discuss their feelings openly and honestly in

relation to Projlect developments. The point of derarture for the discussion

is the task, which the eroup has in common. This is different from the typical

unstructured encounter in which the participants discuss any subject at all.

Several conditions that are not rresent in most unstructured encounters have

r.ade the proeress of the rroup slow. The fact that participants work together

daily creates some fear of gettins involved in controversies that might disrupt

existing relationships. The vresence of the school principal has also in-
hibited the teachers, and his inability to attend every week (because of other
commitments) has mude it difficult to work throush this vroblem. The prc-
fessional facilitator could onlyv attend sessions every other week, and this

loss of continuity reduced his potential contritution.

It was generally aereed that more time was needed for the two activitieﬁ of
planning and encountering and that the two functions should be separated.
Accordingly, each kindergarten teacher is now given one-half day a week
release-time from the classroom for planning purposes. The weekly encounter
rFroup session is now conducted strictly as an encounter. In spite of these
difficulties, consideratle progress toward more onen, frank, and direct dis-
cussions lLas been made. Moct of tlre particirants are less defensive and more
willine and able to express and accept nepative and positive feelings from
othrers. i1 of the kindergarten teachers, the faculty chairman, and the

principai feel the encounters should continue and want to be part of them.

kncounters involvins XKindercarten children were purposely delayed until the
second semester to avoid overburdening the tes:hers by initiating too many

new thines at the same time. Oince ¥Fetruary, four kindersarten teachers have
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been holding rersular weekly sessions with 10 to 15 children in a group. Again,

as with the initial tutoring efforts, the emphasis has been on exploring dif-
ferent arrangements for conducting such groups. The kindergarten teachers
renerally have been satisfied with the progress of the children's encounters
and the children seem to enjoy them. Soﬁe sessions have been extremely
meaningful, with children verbalizines feelings, problems, and conflicts and
the group interacting creatively with each other to try to help. There are,
of course, problems. Child-child interactions have been slow to develop, much
interaction is still teacher-child. Teachers have been unsure of themselves
and have moved slowly and cautiously with the encounters. They are sometimes
impatient and:have unrealistic expectations for each session. In their desire
to make every session as meaningful as possible, they sometimes intervene too
much. Children with special behavioral problems have sometimes been a dis-
rupting influence, but this frequently becomes the subject of the group

discussion.

There have been some very vnositive outcomes to date. Some children who have
been very shy and withdrawn in class activities have started to open up and
become involved with other children through the group discussions. Also,
as a result of the encounters, teachers pay more attention to children's

affective development throughout the day.

Weekend encounters sponsored by the Center for the Studies «f the Person were made

available to teachers and parents throughout the school year. Twenty-five
teachers and 10 parents narticipated, and six teachers went to a second work-
shop. The reactions of teachers to the weekend encounters have been very

positive.

COMMUNITY INVOLVEMENT

The third major goal of the Project is to close the gap between the school

and the community, to chance from a we-they orientation to a cooperative

spirit of mutual confidence and involvement--a community spirit in which
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teachers, administrators, parents, and community people share responsibility,
concern, pride, and satisfaction in a common effort to improve the learning

of all.

At the time the Tutorial Community Project started community involvement was
not high. The principal of Pacoima Elementary School is active in community
affairs, knows most of the local leaders and agencies, attends evening meet-
ings frequently, and is generally accessible to parents and other community
persons. However, no strong school-wide effort has been méde to get teachers
more involved with the community; as a result, school-community relations are,
at best, apathetic. Very few parents visit the school, know what is going on

in the school, or have the opportunity to make suggestfons or react to planned

changes. PTA meetings are poorly attended and are usually one-way presentations.

Parents feel like outsiders in the school, and teachers feel like outsiders

in the community.

Two residents of Pacoima (one Black and one Brown) serve on the Project staff
as community aides; their primary responsibility is to act as a liaison be-
tween the staff and the community at large. They meet with persons in the
community to describe the Project and encourare participation, and they bring
to the staff community questions and concerns. Since the tutoring and
children's encounter groups are ~cing on at the kindergarten level this year,
much of the emphasis in community involvement has been with the parents of
kindergarten students. Attempts to establish a kinderrarten Parents Advisory
Group have not been successful as yet. several parents have volunteered, but
attendance at weekly meetings has been so sporadic that the group could not
Functicn meaningfully. fther Froject interactions with the community have
included: an evening Open liouse leld at the Project cffice across from the
school; resular meetings with the PIa Board; letters to parents when a student
was selected to tutor, followed ty visits from community aides; a luncheon
for parents of tutors, held at ‘he home of one 5% the community aides; and &

newsietter to parents descritins Project activities. Project co-directors and
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the school principal participate in the Pacoima Optimists Club, where they
interact with community leaders, and have assisted the San Fernando-Pacoima
School Advisory Board in formulating their charter. Briefings have been held
periodically for local teachers and administrators and other community persons.
A major activity, presently underway, is the establishment of a 1l5-man school-

community advisory board.

Present Status

Present Project activities are concerned primarily with evaluating this year's

experience, formulating tentative plans for the future, discussing with faculty

and community persons' progress to date and ideas for the future. In evaluat-
ing prosress to date, interest has centered on student achievement, the effective
ness of research and development procedures, and the overall climate in the

school. The data to be used for the evaluation is being gathered from tests,

school records, questionnaires and interviews, and the observations and recom-
mendations of a special Evaluation Team, consisting of persons of varied

professicnal backgrounds.

The form that the Project will take next year involves these major aspects:

1) involvement of teachers and students at all grade levels in the individuali..
zation of instruction through tutoring; 2) increased participation of teachers
and community members in encounter groups; 3) significant changes to the
school's organization and operation to faci}itate the development of a
"tutorial community'; and L) working more intensively with subsets of teachers,
at all grade levels, who have indicated a strong desire and readiness to change.
It is apparent that success in achieving these goals will depend on the skill
and understanding of the Tutorial Community Project staff members. To be

fully successful they must develop a transferable technology which will enable

others to apply the methods in new settings. .

IV. THE APPLICATION OF EDUCATIONAL TECHNOLOGY

Elsevhere I have discussed the systems approach and its use in education (1).
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The development of educational technology is closely related to the total
system aporoach, and, indeed, the development of the tutorial community
described previously can be thought of as the development and application of
a total system cycle for the obtaining of defined educational objectives.
The definition of educational objectives is a subject of great importance
and one which should receive much more attention. Consider, for example,
work ty John Coulson and his colleagues (2) in developing an instructional
management system. Although teachers and curriculum experts could agree on
the gsoals to be achieved in first-grade reading, when they tried to define
these objectives at a level which wvas appropriate for the management of day-
to-day instruction, the statement of objectives turned out to be much too
gross and vague to enable a definitive assessment of objectives. The
previously stated otjectives did not allcw the specification of behaviors

to be achieved fror day to day or even to define the precise instructional
material which should be used to achieve specified goals. The point is that
it is easy to specify gross educational objectives but there is much detailed
vwork and the application of defined procedures wvhich need to be followed in

translating these gross objectives into behavioral elements.

Early in this paper I made the point that educational technology was by no
means synonymous with hardware applied to education. In the examples cited,
hardwvare had a relatively insienificant role relative to the software that
was beine develoved. This point can be overemrhasized since it is certainly
true that for the effective appiication of certain kinds of educational tech-
nology it is essential that hardware be in place, in mood condition, and
operative. The hLardware may vary crom extremely complex equipment, such as
laree computers, to closed circuit television, to 16 mm. projectors, to
smaller audicvisual materials an! to tapes wit! casettes. I do not wish to
anderestimate the contritution that equipment, in conjunction witi appropri-
ate softvare, can make in education. Nevertheless it should be emphasized
.hat the limitine factor in the develorment of much educatioﬁal technology

is not hardware tut rather software. The develorment of good instructional
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materidls, whether they be computer taves with CAI instructions, video tapes,
or films, is not limited by equipment but rather by the extent to which there
have veen adequate resources to develop, try out, revise, re-try out, and re-
develop the software involved. Generally it will be as expensive, if not

more expensive, to develop adequate software as it will be to develop the
corresovonding hardware. In the past ve have frequently taken the other point
of view; namely, if we had the money to buy the equipment somehow the software
would be available. This attitude is incorrect and one of the results has
often been a relection of technological developments because of disappointments

that have inevitably arisen when such new methods lacked adequate lesson

materials.

Finally, the description of the tutorial community points up that educational
technology is much more than hardware and software. Indeed, there is a whole
set of skills and techniques which any education practitioner needs to learn.
The ways of working effectively in the classroom; the use of resources, such
as other stuilents as tutors; the establishment of an atmosphere ir vhich there
is sufficient freedom to undertake new methods, even if they fail; all of
these are also a part of the technoloey of education. We probably know less
about this area than about hardware and software, yet in the long run, these
techniques will be more important than the more readily-defined and easily-

understood hardware-agsociated technology.

Emphasis on hardware, on software, and on procedures raises question about
the role of the teacher. In the past we have often thought of teachers asg a
people with professional training which has given them knowledge of a
particular sutject matter, as well ac certain skills in the role of an
instructor in the classroom. I would suggest that in the near future the
professional teacher will need to have a more intensive training in those
areas vhich I have discussed today. I also believe that there will be a

Freater role G:ifferentation in the educational community. The professicnal

teacher will be restricted to the establiskment and management of an
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environment in which learning can take place at an effective rate, utilizing
the available resources, whether his own, those of other members of the school
community, or generally available equipment and procedures. Similarly, I
believe there will be a new group, perhaps known as educational engineers.

This proup will be much more concerned with the development of the various
educational technologies which will be made available to the teacher. These
educational engineers will not be engineers in the traditional sense; indeed,
they may by psychologists, educational researchers, computer programmers, and
perhaps electronics engineers, but they will be characterized by an ability to
develop effective technologies for use in the educational system. If they

are truly professional they will be concerned with showing that these techniques
and procedures are indeed effective and are worthy of the attention and use by the

professional teacher.
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